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Abstract
Although work provides many economic and other benefits, a wide array of workplace hazards also present risks to the health 
and safety of people at work. These include but are not limited to, "chemicals, biological agents, physical factors, ergonomic 
conditions, allergens, a complex network of safety risks," and a broad range of psychosocial risk factors. Occupational risk 
factors are those factors which directly or indirectly influence the health and performance of the workers.  There are different risk 
factors associated to the working people’s health within the given environment of the workplace. Participation of women at work
is ensured by the laps of globalization. When we look into the role of women in today’s world, women are employed in every 
industry and institute and hold nearly every kind of jobs. Present study aims at understanding the association between perceived 
occupational risk factors, safety culture and psycho-social health of working women in metal industries in Turkey. In this study, 
researchers try to highlight the importance of the issue in the context of Turkey and more specifically working women in metal 
industries. For the present study, 1750 working women were sampled from metal industries through simple random sampling by 
using sample size determinant formula in Turkey. The results showed that there is a positive association among perceived 
occupational risk factors, safety culture and Perception of safety awareness. The negative directional relation is observed between 
the Fatalism perception and awareness of safety and health of working women.
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1. Introduction 
Deaths, becoming disabled and financial losses resulting from occupational accidents and occupational illnesses 
have reached scary dimensions in the world. It is also seen in Turkey that especially the economic results of 
occupational accidents and occupational illnesses lead to quite serious damages. Although the Occupational Health 
and Safety Law and the regulations within the scope of the law, which was Act numbered 6331 and enacted in 2012 
against the increasing production and employment, included serious precautions, it is not at the desired level in 
terms of administrative, legal, medical and psychological precautions to protect the employees from accidents.  
Despite all the precautions taken, the basic reason behind the fact that the results haven’t reached the desired levels 
is the imprecise adoption of the Safety Culture by both the employers and the employees. 
Even though the female employment rates increased rapidly worldwide after 1950s, it is seen that both the 
participation of women in labor force and good working conditions provided to women haven’t reached the intended 
levels.   It draws attention that women cannot get where they deserve in the society in respect of work life and 
private life and they are exposed to inequality.  
Although 58% of the labor force in Europe and 59% of the whole newly created labor were constituted by 
women in 2009, it is seen that the contribution of women to economy hasn’t reached adequate levels [1]. 
ILO defined three main problem titles regarding the women in work life: These are: the deficiency in the number 
of top female executives described as glass ceiling, salary inequality based on genders, experience of discrimination 
while being employed and employment of women with low salaries [2]. These main problems are also valid for 
Turkey.
The occupational risks, which women face with in their work life, have also been differentiated and intensified 
with the growth of the service sector and appearance of new occupational areas. Physiological, psychological and 
sociological features specific to female employees can also be evaluated as effective factors in the increase of these 
risks. According to 2014 data of the Turkish Statistical Institute (TSI), the rates of female participation in labor force 
are at the level of 28.7% in Turkey [3]. When considered in terms of occupational accidents, it was men who had 
81.6% of the total occupational accidents in Turkey in 2014 [4]. However, 28.4% of the occupational accidents, 
which women had, constitute a situation that cannot be underestimated.
Although the rate of female participation in labor force is low in our country compared to industrialized 
countries, the requirement for the protection of women is significant in respect of maintaining a healthy social 
structure in the long term. Women are weaker than male employees and carry more risks most of the time due to 
their physiological and anatomic features. Therefore, working women must specially be protected against the 
workplace hazards. Thus, various regulations have been made in the national and international legislation for years 
to protect women from these hazards. On the other hand, the physical and ergonomic risks that female employees 
face with, especially the risks such as carrying heavy load, heavy work and exposure to various chemicals and 
radiation influence women more often due to their physiological structures. Because the occupational knowledge, 
physical capacity, experiences and educational levels of women working in industries are lower than those of men in 
Turkey, they are at higher risk, and therefore, the special protective precautions must be increased for women. 
It is possible to examine the risk factors encountered in facilities within 5 main groups. These are Physical Risk 
Factors, Ergonomic Risk Factors, Biological Risk Factors, Chemical Risk Factors and Psychosocial Risk Factors 
[12]. We encounter all these risk factors, which are defined by the Ministry of Labor, in all the sectors with different 
intensities specific to the sectors. But the risks which are most likely to be encountered in the metal industry are 
thought to be physical, ergonomic and psycho-social risks.
Metal industry in Turkey is the most important industrial area of Turkey among all the industrial branches in 
terms of its economic size, labor force and strategic significance. There are sectors like iron and steel, automotive, 
metal, white goods, defense, automotive spare parts within this great industrial branch. Metal industry is positioned 
at the top among all the sectors with regard to the number of employees in Turkey. Even though the number of male 
employees is seen dominant in this branch, which is considered among dangerous and very dangerous occupations, 
it is realized that it cannot be underestimated in respect of the number of working women. Approximately 30% of 
the working population works in the metal industry. Only 8% of the employees are female in the metal industry [5]
When the literature that belongs to the studies conducted so far is researched, it is possible to say that the 
endeavors (for all the risk groups) made especially in the metal industry for women are insufficient.  173 women 
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who worked in food and metal sector were examined in the study, which was conducted by Björkstén et al. in 2001 
and researched the musculoskeletal problems of women working in the industry and at home. It is known that the 
musculoskeletal problems of women are common and this study showed that women especially have too many neck 
and shoulder problems in the metal and food industries [9]. 
The study conducted by Dahlberg et al. in 2004 has findings similar to Björkstén’s study. Dahlberg et al. 
investigated the differences between the working techniques and musculoskeletal problems of the performances of 
the women and men who did the same work. This study shows that women work in positions requiring manual skills 
more often and in longer terms than male employees. It was revealed in previous studies that working with hands 
above the head increased the neck and shoulder injuries [8].
The necessity to consider the factors that belong to different working techniques of women and men generally 
stands out in workstation designs. According to the researches, more shoulder injuries have been reported for 
women compared to men so far [9, 10, 11, 15,17]. 
Another study that especially draws attention with its similarity to our study is the one conducted on 7610 female 
employees to determine the Occupational Health and Safety risks of women who work in the Electronic Industry in 
China. It was seen according to the findings obtained that more than half of the working women (51.9%) were 
exposed to at least one hazard at workplace. After this study, the risks mostly faced by women working in the 
electronic sector of China were determined as Chemical and Ergonomic Risks. An illness was reported in relation to 
the occupation for 60% of the women who participated in the research. The necessity appeared to protect the women 
especially against the damages given by the organic solvents which are used in the electronic sector within the 
framework of separate protection policies specific to women [7]. 
It was found in another study that the problem of coronary heart failure could be encountered by women, who are 
exposed to a lot of different risks and work especially in a lower occupational category, almost four times more 
often with the work stress [10].  
For correct employment and improvement of the health, it is suggested in many studies that more studies should 
be conducted especially on the occupational health and safety of women due to the necessity and significance of 
paying attention to the biological gender difference [8, 9, 10, 11, 23].
The purpose of this study is to present the perceived risk factors of the female employees in the Turkish industry 
with scientific data, measure the women’s perception of safety culture against occupational accidents and 
occupational illnesses and evaluate whether perception of fatalism exists in their viewpoints of occupational 
accidents and hence enable the protection of women working especially in the metal industry with more efficient 
methods.  This study is the first study that discusses working women in terms of determining the risks, which may 
be encountered by the female labor force in the metal industry, forming awareness to prevent the risks, thus enabling 
to increase the employment of the female labor force, most importantly, informing women about the risks which 
they are aware or unaware of, preventing those risks and forming the safety culture.
2. Methodology
2.1. Sampling
Population of the study includes the female workers working in unionized facilities which carry on their business 
in the metal industry in Turkey.
Support was received from the organized labor union in the Metal industry for carrying out this study and 
obtaining the necessary workplace permissions. In the study, the method of simple random sampling was used with 
the women who were working in the metal industry. Data were collected by applying the survey forms, which had 
been prepared by researchers before, to the female workers on the voluntary basis.  Data collection stage was 
completed in March 2015 and the survey was conducted on 1750 working women. However, the number of the 
surveys returned was 1066 (rate of return is 61%). 582 surveys were subjected to analysis and evaluated after the 
removal of the surveys which were filled incompletely and incorrectly from the returned surveys and data cleaning. 
Sufficiency of the sampling at issue was assessed on the basis of the factor analysis, which is the statistical analysis 
method that would be used in the study. 
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2.2. Measurement instruments
The measurement instruments below were used in the survey form used as the measurement instrument in this 
study, which was conducted to stress the importance of the relations between the risk factors, safety culture and 
fatalism perceived by the women working in the metal industry of Turkey. 
x Survey questions measuring the perceived risks were formed by the researchers through conversion into 5-point 
likert by making use of the control lists used in the risk analyses by the General Directorate of Occupational 
Health and Safety, TR Ministry of Labor and Social Security.  It consists of 52 items in total.
x The Safety awareness and competency scale, which was developed by Lin et al. (2008) and consists of 5 items, 
was used to evaluate the employees’ “Safety Awareness and competency to cope with Safety problems”. This 
scale [19], evaluates the employees’ awareness of safety and their competence to deal with safety problems 
which may arise (in this study Cronbach alpha= 0.88)
x The 7-item Fatalism scale, which was developed by Rundmo and Hale (1999), was used to evaluate the 
employees’ fatalistic beliefs regarding occupational accidents [20]. (in this study Cronbach alpha= 0.82)
x A personal information form was included in the last section of the survey form that included 75 questions in 
total to determine the factors such as ages, marital status, educational status and work experiences of the 
employees.
2.3. Data analysis
The data obtained from the target mass which was represented by the sampling were subjected to the factor 
analysis in terms of occupational risk factors and perceived safety culture in line with the purpose of the research. 
Selection of variables, which are valid, reliable and comply with the assumptions of the factor analysis before,
the factor analysis is pretty significant. Therefore, the first stage was formed of evaluating the internal consistency 
of the scale used. Reliability of the varLDEOHVHWZDVHYDOXDWHGZLWKWKHVWDWLVWLFVRI&URQEDFK
VĮLQWKHUHVHDUFK7KH
total Cronbach alpha value of the scales used in this study was found as 0.84.
The packaged software SPSS 20.0 was used to analyze the data in the study and the factor analysis, reliability 
analysis, correlation analysis and Stepwise regression analysis were applied.
2. Results
The ages of the participants range between 17 and 50, average age is 31.24±7.05 (mean±s.deviation) and working 
year in the occupation varies between 1 and 27 and the average working year was obtained as 6.09±5.85. It is seen 
with regard to the educational status that 64% were high school graduates and 5% were university graduates. 53.4% 
are married and 67.6% work in shifts.
In this section of the study, factor analysis was applied to the risk perception questions, which consisted of 52 
questions and scaled by the researchers. Loads of the four factors obtained and Cronbach alpha values are shown in 
Table 1.
:KHQ WKH FURQEDFKĮYDOXHVZKLFK DUH WKH YDOLGLW\ and reliability coefficients of the dimensions observed in 
7DEOHZHUH UHYLHZHG WKH FURQEDFKĮYDOXHZDV IRXQG DV   DQG UHVSHFWLYHO\%HVLGHV WKH
&URQEDFKĮYDOXHZDVIRXQGDVZKHQWKHYDOLGLW\DQGUHOLDELOLW\RI WKHVFDOHZHUe reviewed as a whole. The 
relationship between the variables is shown in Table 2.
Table 1. Risk Perception Results Measurement Model.
Risk Perception 
Dimension
Items Description of Items Factor 
Loading
Reliability
Item 1 Risk assessment activities were conducted for my work area. 0.73
Item 2 Personal Protective Equipment that we use at workplace is compatible with my 
physical sizes and comfortable.
0.68
Item 3 I am informed about the risk assessment results conducted in my work area. 0.67
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Risk Perception 
Dimension
Items Description of Items Factor 
Loading
Reliability
Awareness of 
Safety 
Precautions
[F1]
Item 4 Places where I must use the Personal Protective Equipment are explicitly specified 
at workplace.
0.66
0.90
Item 5 Management is quite sensitive about the occupational safety at workplace. 0.66
Item 6 My work has the properties that must be found at a good workplace. 0.68
Item 7 My opinion was received during the risk assessment activities conducted in my 
work area.
0.67
Item 8 Necessary information labels are available regarding the contacted chemicals. 0.63
Item 9 The equipment frequently used at workplace for operations is easily accessible. 0.61
Item 10 Health and safety signs are adequate and comprehensible. 0.60
Item 11 Occupational clothes we use at workplace are pretty comfortable and compatible 
with my physical sizes.
0.59
Item 12 Sufficient space is available at workplace so that others can pass by without 
disturbing me.
0.59
Item 13 Necessary safety precautions have been taken with regard to electrical systems at 
workplace.
0.57
Item 14 Management pays the necessary attention within the bounds of laws in case of 
specific cases like pregnancy.
0.55
Item 15 Workplace illumination is sufficient for me to fulfill my duties efficiently and 
accurately.
0.54
Item 16 Day rooms (changing rooms, places for washing hands and faces, restrooms etc.) 
are adequate for workers.
0.53
Item 17 My periodical health controls are regularly performed. 0.50
Awareness of 
risks induced by 
environmental 
conditions
[F2]
Item 1 I have to raise my voice while talking to people at workplace due to the high noise 
level.
0.82
0.73
Item 2 I unwillingly talk to people loudly after leaving the workplace. 0.73
Item 3 There is a high level of noise (for example, metal-metal impact, motors etc.) 
resulting from the work performed at workplace.
0.70
Item 4 My work influences my health negatively. 0.67
Item 5 I am generally exposed to stress while working. 0.66
Item 6 Communication problem may occur between people or working groups. 0.65
Item 7 If I was working in another department, I would be happier. 0.64
Item 8 I don’t have any problems because of weather conditions (temperature, humidity, 
current etc.) at workplace.
0.62
Item 9 My workload is usually heavy. 0.62
Item 10 Sensible vibration occurs while using the hand-held work tools and equipment 
(often or long term).
0.62
Item 11 I do the same things repeatedly and continuously. 0.61
Item 12 Working and walking places (floor, stairs etc.) are slippery at workplace and I have 
the risk of falling down at any moment.
0.60
Item 13 I think that the work equipment I use was designed for men. 0.60
Item 14 Work equipment has unguarded moving parts (including accessories), which may 
pose a danger.
0.58
Muscular-Mental 
Working Risks 
[F3]
Item 1 I bend, lie and twist while working. 0.81
0.65
Item 2 I am aware of the weights of the lifted/carried objects while doing my work. 0.80
Item 3 I generally work by standing at my workplace. 0.78
Item 4 I use equipment such as hand truck, pallet jack etc. while moving the stuff. 0.73
Item 5 I received the necessary information and training from my workplace for lifting 
and carrying load accurately.
0.62
Item 6 My work requires lifting and carrying load. 0.61
Item 7 I have to complete my work in a certain time. 0.60
Item 8 My work requires continuous attention. 0.59
Item 9 I am busy with more than one task at any time. 0.55
Results related to 
the encountered 
risks
[F4]
Item 1 I don’t have any health problems that bother me while working. 0.78
0.70
Item 2 I don’t have complaints about low back pain resulting from my work. 0.70
Item 3 I don’t have any musculoskeletal disorders (low back, back pain etc.). 0.68
Item 4 A support is available for me sometimes to sit down during the stand-up tasks. 0.60
Item 5 I don’t experience adaptation difficulties when the shift is changed. 0.64
Item 6 I haven’t experienced any occupational accidents at this workplace. 0.62
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Risk Perception 
Dimension
Items Description of Items Factor 
Loading
Reliability
Item 7 Employees receive support from managers. 0.54
Item 8 Employees are rewarded at workplace. 0.50
Table 2. Correlation Between the Variables. F1: Awareness of Safety Precautions; F2: Awareness of Risks Induced By 
Environmental Conditions; F3: Muscular-Mental Working Risks; F4: Results Related to the Encountered Risks.
Variables F1 F2 F3 F4 Perception of 
Safety Awareness
F2 -.037 1
F3 .370(**) .273(**) 1
F4 .468(**) -.135(**) .170(**) 1
Perception of Safety Awareness .595(**) .028 .432(**) .277(**) 1
Fatalism Perception -.123(**) .341(**) .102(*) .089(*) -.009
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed).
While a negative directional relation is observed between the Fatalism perception and awareness of safety 
precautions (F1) as per Table 2, there is a significant, positive directional relation between the fatalism perception 
and perceived Awareness of Risks Induced by Environmental Conditions (F2). A strong, positive directional relation 
draws attention between the perception of safety awareness and awareness of safety precautions (p<0.01). The 
relation between the Muscular-mental Working Risk perception and perception of Safety Awareness is positive 
directional and significant. The relation between the perception of safety awareness and results related to the 
encountered risks points at a strong relationship. According to this result, the employees’ safety awareness strongly 
increases their perception of the risks they may encounter at workplace.
Which perceived risks had an effect on the perception of safety awareness was researched in this section of the 
study. Stepwise multiple regression analysis was executed to determine the dimensions of the risk perception that 
influenced the dependent variable of the safety awareness.
As seen in the table 3, the awareness of safety precautions and the person’s muscular and mental risk perception 
of her own work influence the person’s safety awareness strongly.
Values in the R Square column of the table show that 2 variables in total explain 41% of the total variance. Table 
3 reveals that other variables don’t have any effect on the Safety awareness together with the other variables.
Table 3. Stepwise Multiple Regression Analysis. (P<0.01) Dependent variable: Perception Safety awareness.
Step Independent Variable B Beta t p F R2
1 F1 Awareness of safety precaution .637 .595 17.819 .000 317.503 .354
2
F1 Awareness of safety precautions .540 .504 14.634 .000
197.876 .407
F3 Muscular-Mental Working Risks .302 .246 7.134 .000
3. Discussion and conclusions
Although female participation in labor force is a topic which has an agreement on its significance and is 
discussed a lot, studies conducted for Turkey are quite inadequate when compared to the studies for developed 
countries in this matter. Occupational accidents, which cannot be decreased despite the precautions taken most of 
the time, result from the insufficiency of the social consciousness and safety culture to some extent. Even though 
making progress isn’t easy in the short term in the field of occupational health and safety, social dimensions of 
which are as significant as its technical dimensions, each effort that will be made for the development of the 
consciousness level is of great importance. 
Creation of awareness in respect of the women who work in the industry, have disadvantages and also rank 
within the specific risk group is a necessity for the development of the society [18]. Therefore, female workers were 
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selected as the target group in this study and the safety perception of women working in the metal industry, where 
female employment is low, was measured together with the risks they perceived and their fatalism beliefs.
When the obtained results are considered, it stands out that the problems, which female employees mostly aware 
of are the musculoskeletal problems. In a study conducted by Zwart et al. (2001), the relation between the gender 
and complaints about the musculoskeletal problems was investigated within various occupational groups and 
general working population. It was seen in this study that shoulder, neck, elbow and wrist complaints of women 
were higher than men at serious levels in terms of musculoskeletal complaints among working groups from many 
occupations [17]. The research findings related to these results support our study as well.
The effect of the musculoskeletal pain in workers was evaluated as the ergonomic risk factor in the research 
conducted by Chiasson et al (2013) [15]. Although it was found in this study that musculoskeletal pain of the 
employees might influence the perception of the workers as a negative experience, enabling the participation of the 
workers with regard to improvements set forth the significance of bettering the way they stand at work.
Hasse et al. (2015) stated that the safety procedures and regulations needed to be monitored by employees and 
managers and stressed the importance of the cooperation among both the employees and managers in respect of 
occupational health and safety [16]. As long as workers believe in the safety perception of the management, their 
own perceptions also become positive directional [16]. Therefore, awareness of safety precautions has a positive 
effect on the safety awareness. Thus, a significant relationship was found between the awareness of safety 
precautions and safety awareness in our study.
Nordlöf et al. (2015) stressed in a study, which investigated the relationship between the perceptions of safety 
culture and risk-taking in the Steel manufacturing industry of Sweden and researched risk-taking in five main 
categories, that safety culture and risk-taking must be discussed within the sociotechnical system through 
cooperation. In this study, five categories were determined defining the safety culture, causes of risk-taking and 
perception and experiences of the employees. These are “acceptance of risks, individual responsibility for safety, 
trade-off between productivity and safety, importance of communication and state-of-the-day and external 
conditions” [16]. According to the aforementioned study, although permanents obstacles emerge in relation to the 
priority of the working environment and productivity, it is perceived that the whole responsibility for a proceeding 
safety performance belongs to individuals.
Also in our study, employees’ perceptions about the occupational health and safety were brought together under 
four categories. These are the awareness of safety precautions, awareness of the risk induced by environmental 
conditions, muscular-mental risk awareness and awareness of what the results related to the encountered risks.
It is seen in this study that the perception of safety awareness, which is the most basic sign in the establishment of 
the safety culture, has a negative directional relationship with the fatalism perception. Thus, it is important to enable 
taking and implementing all the technical, legal and psychosocial precautions about the occupational health and 
safety instead of defining the causes of occupational accidents with expressions like destiny or fate. 
In order to establish the concept of safety culture, formation of which is aimed in facilities, it is also important for 
employees to adopt this subject, make contributions and take responsibilities apart from all the efforts made and 
targets set by the management in the facility. When considered especially in terms of the trainings offered in this 
subject, one of the most important decisions is the non-evaluation of any information as predicted information after 
it is taught. The trainings given must be renewed until a routine is formed and this subject must be internalized [13].
As stated in Mullen’s study (2004), safety behavior will be exhibited as long as workers obey the safety rules to 
protect their own status at their workplace [22]. Reward and punishment will be encouraging within this process as 
long as they comply with the rules in the company [21]. In this way, it will be possible to prevent the occupational 
accidents and occupational illnesses.
Companies and employees must put the problems, which are related to health and accidents in the work 
environment and must be solved, into practice like the ergonomists working interdisciplinary, reach the goal of 
individual well-being that turns around most of the company and the group towards welfare, share and work for 
human health and company benefits [14].
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